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Response to Arguments 

1 . In view of the arguments presented in the Appeal Brief filed November 09 2007, 
prosecution on the merits is reopened to address the issues raised in the Brief. Sign the 
notice of allowability by virtue of the Appeal Brief, claims 1-14 remain pending in this 
application. Claims 1-3, 5-8 and 10-13 are allowed 

Examiner's Amendment 

2. An examiner's amendment to the record appears bblow. Should the changes 
and /or additions be unacceptable tQ applicant, an amendment may be filed as provided 

i" V 

by 37 CFR 1 .3.12. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

The following claim has been amended upon agreement by applicant during a 
telephone conversation with Mr. Ben Yorks on November 28, 2007. 

The following is the new set of claims will be replaced for the original claims and 
amendment claims filed on 10/23/2007. 

i 

1 . (Currently Amended) A semiconductor laser, comprising: 
a substrate; , s 

a first optical gain element that is fabricated on top of said substrate and g enerates a first 
light beam having a first optical frequency; i 

a second optical gain element that is fabricated on top of said substrate and g enerates a 
second light beam having a second optical frequency; 



I 
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an optical frequency mixer that is coupled to said substrate and said first and second gain 
elements and mixes said first and second light beams to generate a polarization wave at a third 
optical frequency; and 

a near-field phase grating that is adjacent to said first and second optical gain elements 
and p hase modulates the polarization wave to couple a power frbm the polarization wave to an 
electromagnetic wave that propagates at the third optical frequenc y, the electromagnetic wave 
propagates in a direction essentially perpendicular to a propagation direction of the first and 
second light beams . 

2. (Original) The laser of claim 1 , wherein the third optical frequency is in the mid- 
infrared, long-infrared or Terahertz regions. 

3. (Original) The laser of claim 1, wherein said optical frequency mixer includes a 
waveguide optically coupled to said first and second gain elements. 

4. (Canceled). , 1 

5. (Original) The laser of claim 1, wherein the semiconductor laser is fabricated 
with group III-V material. 

6. (Currently Amended) A semiconductor laser, ccjmprising: 
a substrate; 

a first optical gain element that is fabricated on top of said substrate and g enerates a first 
light beam having a first frequency; 

a second optical gain element that is fabricated on top ofsaid substrate and g enerates a 
second light beam having a second frequency; 
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mixing means for mixing the first and second light b&ams to create a polarization wave at 
a third optical frequenc y and is coupled to said substrate, and; 

phase modulation means for phase modulating the polarization wave for coupling a 
power of the polarization wave to an electromagnetic wave that propagates at the third optical 
frequenc y and is adjacent to said first and second optical gain elements, the electromagnetic 
wave propagates in a direction essentially perpendicular to a propagation direction of the first 
and second light beams . i 

7. (Original) The laser of claim 6, wherein the third optical frequency is in mid- 
infrared, long-infrared or Terahertz regions. 

8. (Original) The laser of claim 6, wherein said mixing means includes a 
waveguide for mixing said first and second light beams. i 

9. (Canceled). 

10. (Original) The laser of claim 6, wherein the semiconductor laser is fabricated 
with group III-V material. 

! 

I 

1 1 . (Currently Amended) A method for operating a semiconductor laser, 
composing: 

generating a first light beam having a first optical frequenc y from a first optical gain 
element fabricated on top of a substrate ; ^ 

generating a second light beam having a second optical frequenc y from a second optical 
gain element fabricated on top of the substrate ; a 



I 
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mixing the first and second light beams to create a polarization wave at a third optical 

», 

frequency, and, 

i r > ' ^ 

phase modulating the polarization wave with a phase' grating that is adjacent to the first 
and second optical elements to couple a power of the polarization wave to an electromagnetic 
wave that propagates at the third optical frequenc y, the electromagnetic wave propagates in a 

direction essentially perpendicular to a propagation direction of the first and second light beams . 

.... . . ;J ... • 

12. (Original) The method of claim 11, wherein the third optical frequency is in the 
mid-infrared, long-infrared or Terahertz regions. 

13. (Currently Amended) The method of claim 11, wherein the first and second light 

» 

beams are mixed in a waveguide coupled to the substrate . 

14. (Canceled). 

Reasons for Allowance 

3. Claims 1-3, 5-8, and 10-13 are allowed 1 

The following is an examiner's statement of reason for allowance: 



With respect to claim 1, none of the references of record teaches or suggests the claimed 

a semiconductor laser, comprising, along with all the other claimed feature, a substrate, a 

first optical gain element that is fabricated on top of said substrate and generates a first light 

beam having a first optical frequency, a second optical gain element that is fabricated on top of 

said substrate and generates a second light beam having a second optical frequency, optical 

frequency mixer that is coupled to said substrate and first and second gain elements and mixes 

i 

said first and second light beams to generate a polarization wave at a third optical frequency, and 
a near field phrase grating that is adjacent to said first and second optical gain elements 
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and phrase modulates the polarization wave to couple a power from the polarization wave to an 
electromagnetic wave that propagates at the third optical frequency, the electromagnetic wave 
propagates in a direction essentially perpendicular to a propagation direction of the first and 
second light beams. 

Claims 3 and 5 are allowable by virtue of their dependencies on claim 1 . 

With respect to claim 6, the reason for aljowance is the same with the claim 1. 

Claims 7-8 and 10 are allowable by virtue of their dependencies on claim 6. 

With respect to claim 11, none of the references of record teaches or suggests the 

claimed a method for operating a semiconductor laser, comprising, along with all the other 

♦ 

claimed feature, generating a first light beam having a first optjcal frequency from a first 
optical gain element fabricated on top of a substrate, generating a second light beam having a 
second optical frequency from a second optical gain element fabricated on top of the 
substrate, mixing the first and second light beams to create a polarization wave at a third optical 
frequency, and, phase modulating the polarization wave with a phase grating that is adjacent 
to the first and second optical elements to couple a power of the polarization wave to an 
electromagnetic wave that prppagates at the third optical frequency, the electromagnetic wave 
propagates in a direction essentially perpendicular to a propagation direction of the first 
and second light beams. i 

r 

Claims 12-13 are allowable by virtue of their dependencies on claim 1. 

"\ .-J 
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i 

Conclusion 

4. Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions-should be clearly labeled "Comments on 

i 

Statement of Reasons for Allowance". 

5. Any inquiry concerninglhis cbmmunication or earlier communications from the 

examiner should be directed to Hung VY whose telephone number is (571) 272-1954. 

The examiner can normally be reached on Monday-Friday 8:30 am - 5:30pm. If 

attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, DON WONG can be reached on (571) 272^1834. The fax numbers for the 

organization where this application or proceeding is assigned are (703) 872-9306 for 

regular communications and (703) 308-7722 for After Final communications. 

i 

Information regarding the status of an application may be obtained from the 

patfent Applied system, Status information for published 

application may be obtained from either private Pair or Public Pair. Status information 

for unpublished applications is available through Private Pair only. For more information 

i 

about the PAIR system, see. Should you have question on access to the Private PAIR 
system, 1 contact the'Electromc^usmess Center (EBC) at 866-217-9197 (toll-free). 

s ; 

HungT.Vy , 1 

Art Unit 2163 ^ 1 
December 03, 2007. , 
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